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Abstract
This presentation aims at exploring the possible use of semantic information in cartographic web environment, more specifically in a
geoportal.
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Introduction

Currently, geoportals are built on high-level program code
such as JavaScript, enabling Web browsers to visually display
cartographic information. This presentation aims at exploring
the possible use of semantic information in cartographic web
environment, more specifically in geoportals. Integrating
semantic information to cartographic web environment could
allow leveraging semantic rules to support laypeople in their
map-making activities. Furthermore, by making content and
semantic rules explicit, it could facilitate the teaching of
cartographic principles.
We present here some reflections about the approach used
and preliminary results of integrating semantic information,
rules, and functions as an additional feature to a geoportal
environment, enhancing a “custom user map” tool
implemented in a cartographically oriented programming
environment based on JavaScript.
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Semantic content and functions

Three main aspects are necessary for integrating semanticbased functionality into the existing programming
environment and for creating added value for the mapmakers
as users of this environment.
First, semantic information about the map content and
parameters are needed, and this information cannot be
retrieved directly from the existing environment. We explore
different options to solve this issue by assessing the potential
of tagging systems, controlled vocabularies, hierarchical
taxonomies, and ontologies for this specific problem.
Working on this issue exposed the need to know how to create
semantic content. Because there are numerous generic (as
opposed to field-specific) geoportals accessible online, we
sample and compare their thematic content to assess the most
available topics on geoportals. This analysis constitutes the
baseline for the development of a hierarchical taxonomy of
spatial data topics. However, not only the content of the layers
need description, but also the types of map and the
organization of the layers within the map (e.g. background or

foreground). All these pieces of meta-cartographic
information are organized in a contextual map model that
describes the custom map in human-readable format and that
is part of the programming environment.
Second, cartographic rules and checks need to be formalized
from general cartographic principles (e.g. legibility, visual
hierarchy, or colour conventions) and heuristics. This includes
conventions and constraints as well as rules helping the users
avoid cartographic pitfalls (e.g. lack of visual hierarchy or
scale issues). A major challenge at this stage is the
formulation of well-thought assumptions about the process
and the setting of sensible defaults to formalize and
implement complex cartographic principles. One reason is
that the language of the programming environment comes
with its own strengths and weaknesses regarding the
transcription of cartographic expressions and rules. Another
goal is to provide the users with functions that are as easy to
use as possible.
We realize that the organization of the rules and checks
should reflect the reasoning process of a cartographer that
balances several principles and prioritize certain rules above
others depending on the context. Through a couple of concrete
examples, we illustrate the prioritization of rules within a
single function.
Third, the system should be able to give feedback to the user
and explain why certain combinations of parameters might not
be adequate or suitable. This raises questions about how to
relate feedback to the user within the GUI as text or image, in
the API language or in a natural language. The idea is to
provide a transparent environment, which is easy to
comprehend.
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Reflection and outlook

This research so far brought several reflections regarding the
conceptual model behind the application that was being built
and what it says about the understanding of the cartographic
process. In the different development stages of a cartographic
API or application, one must pay attention to the conceptual
model being used in the underlying the programming
environment: it should mirror, or at least support, the mental
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models of the map makers using the environment. This
includes aspects such as how the content, the processes, and
the rules are organised and whether there are hierarchies,
associations or equivalences within the system. How one
builds cartographic programming environments and APIs has
implications on how the users perceive the map design tasks
at hand. Indeed, the environment and its structure frames the
mental model of the user by defining, explicitly or implicitly,
map-making processes and relations among map objects.
Cartographic principles and rules can be highly complex
and, thus, providing a clear organization to support the mental
models of the mapmaker facilitates his understanding and his
using the environment. Additionally, the formalization of
cartographic principles raises considerable challenges due to
the subjective nature of certain map design choices. As a
corollary, the design choices that integrate user input
regarding its forms and extent can have great impact on the
overall application. Finally, it must be mentioned that
JavaScript is probably not the ideal language for developing
new cartographic functions, and as a consequence in the
future we might consider defining rules and checks in an
abstract manner that is independent of a specific programming
language.

